Webster's method required that the divisor be chosen so that the whole numbers nearest to the quotients add up to the desired total. He was motivated by some compelling anomalies in the proposed apportionment based on the 1830 census. New York, for example, with a quota of 38.593, was assigned 40 seats, whereas Vermont, with a quota of 5.646, received only 5 seats. It was, Webster said, "undeniably true" that taking away New York's 40th representative and giving it to Vermont would bring both states closer to their true proportion. Similar claims were true of two other pairs of states in the 1830 census.
Real trouble emerged, however, after the 1880 census when it became apparent that Hamilton's method will in some cases diminish the representation of a state when the total size of the House is increased! As Congress debated whether to increase the size of the House, it was pointed out that according to current law, Alabama would receive 8 representatives if the House had 299 members, but only 7 if the House had 300 members.
The problem, again, can be found in the behavior of the remainders. Alabama's quota increases from 7.646 to 7.671 as the House size increases from 299 to 300. Indeed, the quotas of all states increase in the same proportion. But the remainders of these quotas -the fractions that determine priority for extra seats under Hamilton's method -do not increase in equal proportion. In 1880, the remainders of Illinois and Texas each increased from below that of Alabama to above it (see Table 1 1790 Congressional Apportionment Options Hill's proposal was championed by Edward V. Huntington, professor of mathematics at Harvard, chiefly on the grounds that it was the only method that treated large and small states without bias. The challenge posed by Huntington was so powerful that no reapportionment ever passed Congress for the 1920 census. Since rural areas were losing population to cities, representatives of these areas had a vested interest in prolonging the argument, on whatever grounds.
Congress finally asked the National Academy of Sciences for an evaluation of the competing claims. The Academy's report endorsed the Hill/Huntington method because "it occupies mathematically a neutral position with respect to emphasis on larger and smaller states." Sub- Table 2 The "Alabama Paradox" in the Apportionment of Interestingly, one of the more common-sense principles of apportionmentstaying near quota -is not satisfied by either Hill's or Webster's method. Most people feel that if the true quota of a state is, say, 5.43, then its number of representatives should be either 5 or 6, never 4 or 7. This principle, called "staying within quota" by Balinski and Young, turns out to be violated rather frequently (see Table 3 ). Indeed, they show that there is no method of apportionment that both stays within quota and avoids the populationrelated paradoxes. The reason for this is that the change of one seat required to force some state to be within quota may cause disproportionate change in the comparative assignments of seats to the remaining states. So there is no perfect method of apportionment-only a collection of imperfect methods, each attempting to define arithmetically what the founding fathers meant by the simple words "according to." O sh meyorfrS ct _ _
